Background: There is a paucity of literature on a well-defined role of a pharmacist in different aspects of transition of care service (TCS). Although health care institutions have specific details on the discharge process, there is a need for a sustainable TCS with a well-defined role of pharmacists. Objective: To describe the impact of a pharmacist-led TCS on acute health care utilization, clinic quality indicators, and identification and resolution of medication-related problems (MRPs). Methods: A pharmacist-managed TCS service, referred to as the Pharmacist Advancement of Transitions of Care to Home (PATCH) service, was established at an academic medical center, where high-risk patients received a postdischarge phone call from a pharmacist followed by a face-toface meeting with the pharmacist and the patient's primary care provider (PCP). In a prospective transitions of care group (n = 74), outcomes of patients such as acute health care utilization (an emergency department visit or an inpatient readmission, within 30 days post discharge), clinic quality indicators, and identification and resolution of MRPs were compared to a retrospective control group (n = 87) who received the standard of care. Results: Utilization of acute health care services was significantly lower in the prospective group compared to the retrospective control group (23% vs 41.4%; P = .013). A total of 49 MRPs were discovered in patients who received the TCS. Conclusions: Pharmacists play an integral role in improving the transitions of care to reduce acute health care utilization. In addition, they may improve care transitions by optimizing clinic quality indicators and by identifying and resolving MRPs.
Hosp Pharm 2015;50:994-1002 that pharmacists positively impact care transitions at defined points of care, the full potential and benefit of a pharmacist's involvement across the complete TOC process is not well defined. There is a critical need for a pharmacist-managed TOC model, whereby a clinical pharmacist oversees a patient's medication regimen across the continuum of care. We believe that through clinical pharmacist oversight of the high-risk patient's medication regimen from hospital discharge A significant proportion of hospital admissions are caused by medication-related adverse events. Our current national practice does not include a reliable and accurate process for communicating medication information across layers of providers during transitions of care (TOC). As a result, care between providers is often fragmented, and treatment decisions are not always based on current and accurate information. Even though it is well known Transitions of Care to Home (PATCH) Service to the outpatient primary care clinic setting, patient safety can be significantly improved and hospital readmission rates can be reduced. The TOC model is effective for high-risk patients with multiple chronic medications, and such a model could be reproduced, packaged, and disseminated nationally. The implications of this study are significant, as a pharmacistled program may enable widespread dissemination of information on TOC to home in order to promote more effective and accurate ways of communicating among pharmacists, providers, and patients.
BACKGROUND
TOC, defined as the movement of a patient from one setting of care to another, such as from hospital to home, is a vulnerable period in which medication errors are prevalent. 1 An estimated 20% of Medicare patients transitioning from hospital discharge to home experience adverse events after discharge, and nearly two thirds of these events are medication related. 2 In 2011, 17% of all hospital stays for Medicare patients resulted in 30-day readmissions, costing $41.3 billion. 3 Jencks et al found as many as 75.6% of these readmissions to be preventable. 4 In addition, nearly 25% of all discharged patients presented to the emergency department within 30 days, resulting in additional costs to the health care system. 5 In an effort to curb the rising costs of preventable readmissions, the Readmissions Reduction Program was put in place; this program requires the Centers for Medicare & Medicaid Services (CMS) to reduce reimbursement rates for hospitals with excessive all-cause 30-day readmission rates for congestive heart failure (CHF), pneumonia (PNA), and myocardial infarction (MI). Other conditions recently added include acute exacerbations of chronic obstructive pulmonary disease (COPD), elective total hip arthroplasty (THA), and total knee arthroplasty (TKA). 6 Another approach CMS has taken to decrease avoidable readmissions is to introduce incentives to providers in the ambulatory care setting to deliver effective transitions of care services (TCS). Providers who furnish TCS can bill at higher current procedural technology (CPT) codes, 99495 and 99496. However, to receive reimbursement, specific steps and procedures must be followed and documentation criteria must be met. 7 Pharmacists have been involved with different aspects of TCS and have shown improved patient outcomes ranging from identification of medicationrelated problems (MRPs) to decreased readmissions. [8] [9] [10] [11] [12] TCSs have focused on performing medication reconciliation and limited disease state management such as anticoagulation, but there is a paucity of literature on a well-defined role of a pharmacist in TCS. 10 The purpose of this study was to improve on current discharge practices by implementing a pharmacist advancement of transition of care to home (PATCH) service model and to investigate the impact of this service model on acute health care utilization, identification and resolution of MRPs, and selected clinic quality indicators.
METHODS

Transition of Care Service
Prior to this initiative, patients at the affiliated patient-centered medical home (PCMH) did not receive formal TCS, and pharmacists were not involved in the clinic's TCS. Standard of care consisted of an informal postdischarge phone call in which a registered nurse (RN) contacted patients who were recently discharged from the affiliated hospital solely to schedule an appointment with their primary care provider (PCP). Clinical pharmacists implemented a TCS program to assist with a comprehensive medication review, reconciliation, and patient education following hospital discharge in an effort to decrease acute health care utilization and to identify and resolve MRPs in high-risk patients. This project was reviewed by the University of South Florida's Institutional Review Board; it was deemed as a quality initiative project and therefore was exempt from board review.
The service enrolled high-risk patients discharged from a 1,018-bed, academic medical center whose PCPs provided services at a National Committee for Quality Assurance (NCQA)-certified level 3 PCMH. Staff at the clinic included 1 clinical pharmacist in addition to 3 PCPs, an RN care coordinator, and auxiliary staff. High-risk criteria were determined by a multidisciplinary committee. The consensus was that the PATCH service had to enroll patients who might benefit the most from prompt follow-up, including patients who had disease states being targeted by the CMS Readmissions Reduction Program and patients with disease states that might require use of many medications, especially high-risk medications such as anticoagulation or insulin. 13 The service was delivered primarily by a clinical pharmacist and was also staffed by pharmacist extenders including a postgraduate year 1 (PGY1) pharmacy resident and up to 2 Advanced Pharmacy Practice Experience (APPE) students. The services were offered Monday through Friday from 8 a.m. until 4 p.m. The clinic shares the same electronic medical record (EMR), Epic, as the affiliated academic medical center, which stores all notes, diagnoses, and medication lists from all inpatient and outpatient encounters.
A hospital discharge report obtained from the EMR was used to identify patients who were discharged from an inpatient admission or those with an emergency department (ED) visit at the affiliated academic medical center with 1 of the 3 clinic providers listed as their PCPs. The clinical pharmacist and RN care coordinator reviewed the discharge report and patients' charts to determine high-risk patients eligible for the TCS. Patients were considered eligible for TCS if they met at least 1 of the following high-risk criteria: discharged with 4 or more medications for chronic diseases, were prescribed oral anticoagulation therapy, and/or were diagnosed with COPD, CHF, diabetes mellitus (DM), human immunodeficiency virus (HIV), MI, or PNA. Patients were excluded from receiving TCS if they were originally seen for trauma, planned surgery, or partum care. Patients ineligible for TCS received a courtesy call from the RN care coordinator to address whether they desired a follow-up visit with their PCP outside of the PATCH service.
The clinical pharmacist oriented the pharmacist extenders to the workflow of the PATCH service. The pharmacy resident and students would directly observe the clinical pharmacist during the initial postdischarge telephone call and face-to-face meeting, including the documentation process. The clinical pharmacist would then observe the pharmacist extenders performing the service until the extenders were signed off and deemed competent to support practice. Therapeutic recommendations identified by extenders were reviewed and approved by the clinical pharmacist prior to discussions with the PCP. Use of pharmacist extenders was crucial as it provided the human resources to support the patient care volume and service needs.
Identification and Resolution of MRPs
After reviewing the patients listed on the discharge report, the pharmacists conducted a chart review to identify and resolve pertinent MRPs requiring immediate intervention and to define the complexity of care, in accordance with CPT code requirements. 7 MRPs were classified using the validated Pharmaceutical Care Network Europe (PCNE) drug-related problem classification tool V 5.01. 14 The pharmacist would call the patient within 2 business days after discharge to review medication changes, identify issues with access to care, and provide patient education. Subsequently, the telephone encounter, along with urgent MRPs identified and the pharmacist's recommendations, was routed to the patient's PCP for review via the EMR. Patients were then scheduled for a 30-minute face-to-face TCS visit with the pharmacist followed by a 30-minute appointment with their PCP. High and moderate complexity patients had appointments scheduled within 7 and 14 calendar days after discharge, respectively. If the patients or caregivers were unavailable at the time of the phone call, a voice-mail was left asking them to contact the clinic at their earliest convenience to schedule an appointment. A follow-up phone call was then attempted the next business day.
Prior to meeting the pharmacist, updated height, weight, and blood pressure (BP) measurements were collected by a medical assistant. During the pharmacist meeting, a comprehensive medication review, BP and glucose log review, medication reconciliation, and allergy assessment were performed. Additional patient education was provided through verbal discussion and disease state management pamphlets. The pharmacist then discussed all MRPs identified with the PCP immediately after the pharmacist session and a medication plan was formulated. Recommendations were also documented within the EMR in the PCP encounter and were available for the PCP to review prior to the face-to-face visits with the patients. After the PCP visit, patients were provided with a postvisit summary sheet reinforcing educational points from both the pharmacist and PCP sessions as well as an updated medication list. Follow-up visits with the pharmacist were scheduled, if the patients required additional education and/or management based on the clinical judgment of the PCP or pharmacist. The PATCH service work flow is shown in Figure 1 .
Outcomes and Analysis
To evaluate the impact of this initiative, a comparison of outcomes of all eligible patients receiving standard of care for 5 months (March 1, 2013 to July 30, 2013) to all eligible patients during the first 5 months of operation of the PATCH service (October 1, 2013 to February 15, 2014) was conducted. Standard of care practice is defined as a follow-up visit with health care providers after discharge compared to postdischarge follow-up care that includes a pharmacist's involvement through the PATCH service.
The primary outcome was utilization of acute health care services, defined as either an ED visit or an inpatient readmission, within 30 days after discharge. This was assessed by the percentage of Note: CHF = chronic heart failure; COPD = chronic obstructive pulmonary disease; DM = diabetes mellitus; DBP = diastolic blood pressure; FBG = fasting blood glucose; PATCH = Pharmacist Advancement of Transitions of Care to Home; PNA = pneumonia; SBP = systolic blood pressure.
(FBG) and systolic and diastolic blood pressure (SBP/ DBP) up to 30 days after discharge. We chose these parameters because the preexisting clinic population had a substantial number of patients with hypertension and DM. These measures are also easily attained and monitored through lab draws or patient selfreported logs. Baseline characteristics were collected for each group (Table 1) , including age, gender, race, number of baseline medications, baseline FBG, SBP, and DBP, and reason for inclusion. Baseline FBG, SBP, and DBP were defined as the most recently documented values prior to hospital discharge or ED visit.
To determine the significance between 2 groups, we conducted chi-square and unpaired 2-tailed Student t tests for nominal and continuous data, respectively. Statistical significance was established using an alpha of 0.05. The analyses for the primary and secondary outcomes were performed in the intentionto-treat (ITT) population, which was defined as all patients who were eligible for TCS in the prospective and retrospective groups.
RESULTS
A total of 362 patient's charts were reviewed. One hundred and eighty-two charts were reviewed during the retrospective period, and 87 patients were included based on the inclusion criteria for the TCS. During the prospective phase, 180 patients were discharged from the hospital or ED; of these, 74 patients were deemed eligible for TCS. Thirty (41%) patients received the TCS, whereas 44 (59%) were unable to receive complete TCS due to the unavailability of the patient or provider. There were no significant differences in baseline characteristics between the 2 groups ( Table 1) .
Utilization of acute health care services within 30 days was significantly lower in the prospective group compared to the retrospective group (23% vs 41.4%, respectively; P = .013).
A total of 49 MRPs were discovered in patients who received TCS, with approximately 2 MRPs identified per patient. Of the MRPs identified by the pharmacist, 85.7% (n = 42) required follow-up and intervention from the providers. The most prevalent MRP was attributed to patients not taking medications Transitions of Care to Home (PATCH) Service as prescribed upon discharge. This included patients not being able to afford prescribed medications as well as patients who would take medications more or less frequently than prescribed. Twelve percent (n = 5) of MRPs identified involved inappropriate drug combinations. Other MRPs identified are shown in Figure 2 . The acceptance rate of pharmacist's recommendations by the providers was 92.8% (n = 39) for the identified MRPs that required follow-up with the providers.
The prospective group had an overall greater average reduction of FBG compared to the retrospective group. In addition, there was a greater reduction in average SBP and significant lowering of average DBP in the prospective group ( Table 2) .
Prior to the PATCH service, the TCS CPT codes 99495 and 99496 were not being utilized. During the pilot, a total of 30 TCS codes were charged and 76.7% were reimbursed. Payers included both Medicare and commercial insurance companies.
DISCUSSION
Several different approaches have been proposed to improve TOC in an effort to reduce readmissions. National agencies have established guidance toolkits to assist organizations in the TOC process. 15, 16 For example, the International Healthcare Institute developed the STAAR (State Action on Avoidable Readmissions) initiative that outlines key points to enhance TOC. Although these methods have improved readmission rates and patient outcomes, it is unclear which intervention is most effective in reducing avoidable readmissions. [8] [9] [10] [11] [12] 15 A common theme in each of these approaches is the importance of medication reconciliation and Transitions of Care to Home (PATCH) Service evidence-based medication management. As medication experts, pharmacists should serve as key members of the TOC team. The core of the PATCH service was the ability of pharmacists to provide comprehensive patientcentered care by identifying MRPs and making evidence-based recommendations to providers to optimize medication use. MRPs have been estimated to cost approximately $177.4 billion per year and are estimated to be one of the top 5 causes of death in the elderly population. 17 Identifying, resolving, and preventing MRPs can lead to cost savings as well as improved patient outcomes.
Our study revealed that patients in the prospective group had an 18% absolute reduction in all-cause 30-day acute health care utilization and reductions in BP and FBG compared to the retrospective group. Over a quarter of the MRPs identified were related to access and adherence issues. During the initial phone call, many patients attributed this discrepancy to the lack of knowledge of the new medications or changes to their previous medication regimen upon discharge. For example, patients might have been discharged with the hospital's formulary alternative of their home medication only to discover that their insurance did not cover the new medication. Thus, they did not take their medication as prescribed. Other issues arose as patients started taking both the formulary alternative and their home medication, resulting in duplicate therapy. A prompt follow-up with the pharmacist via a phone call can quickly resolve these MRPs. The pharmacist was able to resolve these MRPs through patient education regarding medication changes and/or by providing therapeutic interchange recommendations to the physician. These results show the importance of prompt postdischarge medication reconciliation.
The success of the PATCH service can be attributed to several factors, such as attaining early support from administration and clinic staff. The PCMH integrated model allowed for close interactions between the PCP and pharmacist. Brief daily meetings with the staff minimized duplicate work. During these meetings, the pharmacist would let the RN care coordinator know who to contact; the meetings served as another venue to review patients and scheduling for the day with the providers. The collaborative workflow of the clinic fostered a strong relationship between the PCP and the pharmacist. Over 90% of the pharmacists' recommendations were accepted by the providers.
The TCS pilot program was feasible and could be easily replicated. There are many steps with strict deadlines that must be met in order to use the CPT code requirements, including an interactive telephone call within 2 business days after discharge, medication reconciliation, and a face-to-face appointment within 1 to 2 weeks depending on the complexity of patient care. With the help of a pharmacist communicating with the patient, the office, and the PCPs, we were able to ensure we met all the requirements and attained maximum billing potential using the CPT billing code. The service was primarily delivered by a residency-trained clinical pharmacist but was also staffed by pharmacist extenders (pharmacy residents and students). The face-to-face appointments were scheduled in 2 consecutive 30-minute blocks with the pharmacist and the patient's PCP; this method provided ample time to perform medication reconciliation, conduct patient interviews to assess disease state management, speak with providers regarding assessment, and plan for patients' medication regimen prior to their 30-minute appointment.
Our study identified the positive impact pharmacists can have on TOC, but it was not without limitations. The pilot was not a randomized controlled study and was not adequately powered to show a reduction in acute health care utilization. Despite promising results, these data are based on a single center and only 30 patients received complete PATCH service. We also included several disease states, such as patients with COPD or requiring oral anticoagulation. However, we were unable to compare outcomes in these specific subgroups due to the small sample size and limited time frame for follow-up. In addition, patients may have utilized acute health care services outside of the affiliated academic teaching hospital, which we are unable to account for in our findings. In the future, we plan to collaborate with our state's quality improvement organization to assist with tracking 30-day readmissions to outside hospitals for patients with Medicare. Pharmacists had an impact on the clinic quality indicators such as SBP, DBP, and FBG, but the lack of statistical significance for SBP and FBG may be attributed to the short follow-up period and the fact that overall the patients were relatively well-controlled at baseline. Due to the time constraints of this pilot, patients' BP and FBG were only recorded up to 30 days after discharge.
More clinically significant outcomes of FBG and BP control, such as number of cardiac events or HbA1c, may be investigated with extended follow-up. During the initial operations of the pharmacistmanaged TCS, we were presented with several barriers for successful implementation. The service had an overall capture rate of 40.5% (n = 30). This lowerthan-expected capture rate may be attributed to the fact that the project occurred during the holiday season and patients and providers were unavailable. As the service developed, modifications were made to overcome these barriers to improve our capture rate. Initially, the hospital discharge report was run every other weekday. The discharge report was run Monday through Friday, and patients were contacted every weekday to increase enrollment and to allow increased use of appropriate CPT billing codes. In addition, during the initial phone call, some patients were unsure of the role of the pharmacist within the primary care setting and were initially not interested in the service. Marketing the service as a collaborative effort between their PCP and pharmacist improved the patients' understanding of the service. Despite lower-than-expected capture rate, the service still reduced acute health care utilization in the prospective group compared to the retrospective group. This pilot program demonstrated potential benefit in decreasing acute health care utilization. These initial findings should be evaluated in adequately powered randomized controlled trials.
Despite challenges, the implementation of the PATCH service was successful. As a result of this pilot, the TCS has been expanded to 4 out of 14 ambulatory care pharmacists within the hospital system, and there are plans to expand this service to all 14 affiliated clinics. PCPs managing recently discharged patients who do not meet the criteria for the PATCH service can consult pharmacists to review and make recommendations to optimize medication regimens for compliance, fall risk, drug interactions, and cost. They also have the option to formally consult pharmacy to provide targeted disease management such as anticoagulation and diabetes management. Moreover, we plan to begin targeting and enrolling high-risk patients prior to discharge to further decrease readmissions rates. An inpatient pharmacist will initiate the service by performing a medication reconciliation and review, ensuring pertinent MRPs are addressed prior to the patients' discharge. Once discharged, the inpatient pharmacist will handoff the medication reconciliation and review to the clinic pharmacist, who will then begin the PATCH service.
Outside of clinical outcomes, the economic impact of implementing a pharmacist-led TCS may be beneficial, especially in light of the transition to reimbursement models being tied to patient outcomes. 18 Bloink and Adler 19 reported the average reimbursement for the TCS CPT billing codes from CMS to be $162 for 99495 and $229 for 99496. The TCS CPT codes are more favorable than charging for an established office visit that is reimbursed at approximately $105 for CPT code 99214 and $141 for 99215. 19 Moreover, by 2019, the use of primary care services is expected to increase from 15.07 million to 24.30 million visits. 20 With the projected increased demand for these services and a limited supply of PCPs, there may be less time available to spend on medication therapy management. Pharmacists, serving their role as medication experts, may help fill this void as part of a TCS.
CONCLUSION
Our study shows that implementation of a pharmacist-managed TCS can decrease acute health care utilization and improve clinic quality indicators such as BP and glucose control. Pharmacists can also identify and resolve MRPs during key points in care transitions. However, further investigation through large randomized controlled trials is needed in order to assess the effectiveness of a scalable pharmacistmanaged TCS handoff model in various clinical settings.
